STATICS OP SOLIDS AND FLUIDS.         an
Hence, if we substitute/ for its value in the three preceding equations, the expression for the direction cosines are reduced to
(8)
TO find the component couples round OX, OY> OZ> multiply these direction cosines respectively by P£\ whence we get
Pp.<$f=* P(ny - MZ], moment of couple round OX,        ( i o) Pj>.X~P(Ix- nx), moment of couple round 0 Y,           ( 1 1 )
Pp.tyoxP (mx - /v), moment of couple round OZ.          ( 1 2)
That this result is the same as that got by the other method' will be evident, by considering that (equations i, 2, 3),
Pl~X;   Pm=Y;   Pn~Z.
574. When by either of the methods all the forces have been referred to O, there is obtained a set of couples acting round OX, O Y, OZ; and a set of forces acting along OX, O Yt OZ. Find then the resultant moments of all the couples ; and the sums of all the forces : if Z^JlffJV be the resultant moments round OX, OYt OZ respectively, we havo
(JV, Xt-ZtXJ 4- &c.                    (14)
(y,a» and if Xt Yt Zbe the resultant forces,
(17)
(18)
675. Finally, find the resultant of the three forces by the formulae of Chap. VI, and the resultant of the three couples by Prop. IV (§566). Thus, if /, m, n be the direction cosines of the resultant force /e, we have (§§ 463, 467)
.   X           Y          Z
/=-.;      W=-^;      «=-£,
and if X, /A, v be the direction cosines of the axis of the resultant couple, we have (§ 566)
.    L          M          Nordinates of this point will beyv xv From Iraw a perpendicular NB to OYt through B draw a line parallel to 'fyaOX. Introducing in this line a pair of balancing forces each equal to J^i, we have a couple acting on an arm gl in a plane parallel to XOZ, and a single, force X^ parallel to OX in the plane XO Y. The momefit. of this couple is Xjpu and its axis is along OY. Next 'transfer the force Xl from B_ to O> by introducing a pafo of balancing forces in X'OX, one of which, with the force Xl in th^ line through B parallel to ^T'JTand the direction similar to.OX, forn) a couple acting on an arm j/t. This couple, when-^ and X^ are both positive, tends to turn in the plane XO Y from OY to OX. Therefore by the rule, § 201, its axis must be drawn from 0irithe direction 02?* Hence its moment-is to be reckoned as - X^y^. Besides this couple Inhere remains.a single force equal to Xu in the direction OX, through the point O. Skoilarly by successive steps transfer the forces Y^ Z^
